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[Abstract] Parkinsion's disease is a nerve dysfunction disease which seriously threatens the health and quality of
life of the elderly. The etiology of the disease and the exact pathogenesis are remains unclear. Most studies suggest that-
PD is known as a polygenetic disease in which genetic susceptibility and environmental factors may play important
roles. Recently, the identification of the vacuolar protein sorting 35 homolog gene (VPS35) is related to the late onset au-

tosomal dominant genetic disease, which provides a new clue for the pathogenesis of PD. Study of VPS35 gene will be

helpful for gene diagnosis, elucidation of pathophysiologic mechanism and treatment of Parkinson's disease.

[Key words]

Pathophysiologic mechanism

M 4 #% 4% (Parkinson's disease, PD) &V K F &4
AR S s DL A iR A T , P38 R R AT IS Ry
60~80 % , 7E i1t 65 % AHFH PD B ZH 1%, i1 85
B NBE R R R A 4% 4 R I R 2 B 32 22
22 EL e 8 ST A0 A5 R 25 2 S 30, LS B A0 AR R AL AE
PN RS U N E s RTEE = (BTN [N 775 = 07 )
. HRTR 23697 )7k ml Lk PD Y AEIR , (H AN fE
U % T BEL L 505 1) R AR, A& AR R 2 T AR
FHB , Satfe AR % R EEY . [ B i R
(Hey) e C (Cys C), LI 2 -17 (IL-17) P4
B Ko (HBEE TG40 & R, Bk i 2 (1 UE s .
7 ot TR R AE 0 4 AR &R ML h R R EEAE A
TE3 2 19 20 4F B 2 /DA 18 YL A 15 (PARK 1-18)
L Z RO IR AR 4 ) B A A i
PRIDCIBE BT 4 JRE R ZH DGR 5 A0 S -0 7 4, %)
HHTR 1L, © 35 G0 4 2809 W i A G i B0k
KA 641>, SNCA, LRRK2 , VPS35 & e €0 14 I 1 5t
& , PARKIN, PINKI, DJ1 3 % 4 €8 44 B bk 8t 15 7,
VPS35 3 PR 55 — A3 3k A0 S F-I0 Fr k B  Ar  4: R
FORHER S, A St VPS35 JE R R HE S A4 AR E S

FEETH : FRK ARFHF IS (G5 :31560270)
IER : 2403, E-mail : lhyxxy@126.com

Parkinson's disease; Vacuolar protein sorting 35 homolog gene (VPS35) gene; Gene diagnosis;

R TLRA

1 VPS35EERLEMFIThEE

VPS35 3L, X4 PARKI7 ,fii T 16q11.2 07 5 N,
4K 29.6 kb, 17 MR+, 4wt 796 A IR, 77T
JFEE L 92 000, ZFHLN A5 02 5.32, B T E 4RI
PRER LR,

VPS35 S kb _EARSEH) retromer & S _F IO
2 R A R AR 0 BRI Y B
O3 A ANEE R S B S a3 s T v R S )
AL . I, retromer &S AR BT DL B 1 455 S5k
B R B IR R R retromer & A 1K 35 22 f K
P FERA B, AL G — N 1 B S A AR TE 11 SNX 5%
RLL K — A~ 52 B i B0 Y Vps26-Vps29-Vps35
= RAK, W S A E— > PI3-P- N I AR B |0
etromer & A R 38 : F HE A4 1E S 515 2 AN R B9 20
MaAg i A, B T e R BR ] SNARE % 541z 4MA A B
B RRER AR, BH B T AR H R -o- R sz 1k
P Btz 35 U7, R T A4 L PN A AR R RN Ak Bl A A
VPS35 i i 5 52 1 43 1E ¥ 51 (sorting motif) 4545
KFHERYENA . WYEFEL ARG Z.O 50 2

- 3883 -



EEEF206E12AE27EE 23

Hainan Med ), Dec. 2016, Vol. 27, No. 23

VPS35.VPS26 1 VPS29 435Il i% $54E VPS35 Ly i JE 12
JiE B P s, R S G 4, il 5 Rab7 #1 GTP
EMHBEAE RS R BINIRES G0, IRk sEe
AR5 Rab7 S5 G BRI T A B 1 sk, 45 VPS35
SEAR BB VB N, DT B — B 119 A%
B4aW. AL, VPS26-VPS29-VPS35 E A kit 5
Rab-GTP 75 75 11 (GAP) TBC1 4543 3 1 15 i,
51 5 (TBC1 domain family member 5, TBCID5){EH ,
Rab-GTP [ 25 11 0 16 P8 B2 2 45 ke 115 1
o, AF A HLH S Arfl-GTP #1 Sarl-GTP 28 )l ——
Arf1-GTP #1 Sar1-GTP 43Il J##% COP 1 #1COP Il _F-/)
LAY L2,

2 VPS35ERHHIRETN S

2011 4, Vilarino-Guell 28 *F1 Zimprich 5> )i F
A IR H R & B VPS35(p.D620N) (c.1858G>A)
G AR S IR R 4 AR e G €0 R I M 35 4% BUIR
AR H WL RS AR 43 A AN R R B
T IRVRE (Rl SLFEAS | 3K AN G0 43l o A F S 1
AN A] . A ) 5 DL 528 67 5 p.P316S . p.R524W
p.I560T .p.H599R . p.M607V ] A 5114 7 A 6 , (B H:
FOE LT H BRI R T 2L g
RN TE AN B A 2878 (W52 ), EIE B X 265/
SRR R U AR PRI, 18 40 3 2 8 A48 A5 s RE DY TIE
SEOREORE IR AR AT R A S R BOR
VPS35 KR Gt IX ) 54T #8294 0.13% ., VPS35 /&
Yk SNCA F1 LRRK2 55 =/ 15c 5 UL A G TG 0 4 AR 11
ESrE TS

3 VPS35E A p.D620N RTEFEHIGK R

TE VPS35 (p.D620N)JE R 58748 i) \HEAIF SR H , i
T35 50 4 AR TS I R RS T e AT T I IR
T, SEIAERE 51.4 % (45~59 %), AR AL 82.9%,
BRI 91.4%, 7E VPS35 (p.D620N) KL K 58 A5 5
B, ML VEIR 9% LA (A | 7 B RN 3L A S
() L 151 20 53102 91.4% . 80% . 77.1%F11 60% , T Al FH /e jié
Z BT XS R A KA A RICR Xk g B I R
PIITEAL 878 T VPS35 (p.D620N)JE K 58 A8 75 M1 45 7%
o ) e Pl 3 — N E R U A 0 s Rk
7z A RIFECRIN B H .

4 VPS35ERERTRIEEHLEH

AT R, VPS35 LR PD A ¢, 1fif H ik
W K AP 22 R GEART T AR B , 191 AN BT IR 2, 16 BRAE
(AD), HHIA M MRECE B RE S VPS35 75 K PD A
Kz (1) RE M wnt 55515 530 1 5 (2)5% W M 4k iz 4k
(DWT 1) 5 8K B 1 5 i iz iz 42,

4.1 Wnt{5 5 2HE Wntf55% @ ED
ki 22 B e b 2T 1k B R B EEAVE R, Wit B- 15 4R
[ 8% # Wnt-PCP 3 [ U 58 09 1R {b ] 20 & AR B A
- 3884 -

14 BEREAR, Wnt/)B— 35 P18 115 5% S i 2 Bh
Hr—ABTER A4 AR IR HLE . 76 6- R Z K
M4 FR5 R BRI MPTP—/)N [l R A5 0 282 FL
Z A4 7R TP AR S Wt/ B- M E A5 515 5%
R, TG A Wnt/)B— & PR 1115 544 538 B oo i
S ML PRI, TG S 1% Sl g i 2 fb i 72
25| 2 B 2ot se T il i el X 2 B A Y
PARKIN $£[H F1 LRRK2 3[R 5 745 5 35001 4 A 1) ok
I8, K wt {5 5 1% 38 B ATA 4 AR 10 AR HLEEA 2 %
VIR O R Pt TR, W98 A 52 % B wnt £ 1 5305
G355 B —Fp I AW « retromer &G 1A M 41 it A% 3] 2
AT 25 1% L O S [T 0 Wntless (WIs)3Z 44, VPS35 B[R %
AT g2 5| AL retromer & A IR TE PR G =, AT 2
Whtless 3Z 1R B A FIl Wit 73U 22451, Wt 70 W2 #5125 T
P Wt {551 T BEIG I 22 T el 20 A 48473 o

42 THEREEIZRDWT)IRE Y Bk B 115 fihs i
1% 4% retromer & A KN T M B FE 2 R (DWTI) 45
45e M VPS35 FER ARG | retromer &2 A AR A M
B I 32 DWT I 198 8 1 B A% 12 iR AR A, Bk
B RETURAIIENT, o R A% E 4o i
K AR IEE b %) TE F B3, TE 4R bl 28 5 i | i 25 38 o
Mo S5 T R E AR (H o 58 A% 2 1 R Al 58
5 )i RISk PD R 2E bR i~ S /MR F 2 1l oy
SR BT Fa- R VR AR TR AR AR 1)
o S A% B P S /M BT AR A NOX 2 , 7 A K o
# 0, . Iros } PGE.,, FE(Z MU ERE A 2T 5™

T WETE R AE TR A BT IR A% i B AR K ik
T Hy [8] %2 8 VPS35 25 [ KV 2 0/ 1Y, S5 i 98
B, VPS35 5L Ky /b v] 51 (18- VE M F 2R 11 (AB) TR
FE T+, BUAE D VE B FERT AR 11 (APP) 5 BT 7R 2%
BN B E VIR . APP A LB B 55 [ i Flly—
53 ik 5 Forb g i Ay — 2 1 %) 3 224 AT
fdt APP B3l 7 A2 AB. ABTT LA S50 4 2 A BT (1B
IR 28 4 R T, 2 T BB R v R 1 ]
K. UG SR SR VPS 35 LR TG B4 A
WA 5 RS i 7K T 1) AB AT S B0 A2 I A A 58 fi A%
TEBERFS, FE—NBAI R 251 BORE Tg2576 /N A
LA F Yo IRERIE VPS35 FER n] S BOH 0 & e
AL AD FEIY 2R TPEAS I AMILTESE T VPS35
HE R A -t U A T s, 7E/ N R S 4ot
WG & B R B OCHEVEVE AT, MRt g it T vPS35 B
RITE AD A AL v ) ik — 20 DL AR

5 VPSS EREHMBBFEERNXR

A1 4 A0 o JE I Z R 206 HLIIAR &2 4%, #4531
9 Sk IR 22 (B 45 0T BB A7 A6 AH B AE I 26 R el 2R U nd 2L
IR, BASWA BB . &R E R T8
2 (LRRK2)/% PD W5 =/~ 5 i UL A B0 2 18, LRRK2



Hainan Med J, Dec. 2016, Vol. 27, No. 23

BEEZ2016E 12 AFE 2755231

J&—Fl GTPases I [ , 14§ Roc-COR 25 #4/45, \ROC %%
P3N WD-40 S5 #6358 . 1% 3 TR 2878 e - 2L5% 1 GTP
Tt R Z TR TR ARG M3 50, 1T LA | i ROC 25 #4y3a
WD-40 Z5 F 38 i As , DT 5 1S9 A8 . A F9E 3R,
LRRK2 7E B ARFE 12, B 1 4 B NG 42 4G d 2L
Y ] o Linhar 259 F) Ff PD 5 i 4 81 % 91 LRRK2 Fl
VPS35 itie FAEEA AR, I B /R T 1E 2 kR
i1 280 HLICRI AR AR L AN 52 i 6 e 1, 75 Al
Nof f8 A K2V, o LRRK2 Fil retromer 42 4514V 3 VPS35
(R B 1R ) 2 B84 MR TR R 40 T8 4%, LRRK2 2875 1]
AEXT retromer 2 R T AE . 7E PD SRMgAE A i 3%
K1 VPS35 FLR AT DL d4 8 LRRK2 (12020T) 58485 |2
iz st A ardn i SRR A . VPS35S R Ik
W T 95 4h P~ LRRK2 5 78 7 55, Y1699C 11122V
5| iz s RS . Macleod ZE* A WFFEUER] T VPS35
FILRRK2 98754 15 G2019S Z [alAH B AE R, Hed vPs3s
Al DL 3 K] LRRK2 (G2019S) 28 7% 5 S i #if 28 56 4E
T-. IEAh Linhart 558 JESE T L 33K VPS35 Xt
7 IR A7 DR AP VR T TR BR VPS35 %) g I 5 P TG
WE R . X 5T A B 2 B L SRk
VPS35 [j 1k MPP+ (— Rl i 28 45 2% FH B9 PD AR 1) X
P22 0 1) 00 8 A — 250, 76 R VPS35 1 S5 14T X 4
Ji 3% 77 Gt 2 5

Dhungel 557 [ B PR TR bk RH B A FH %) 1 B
[ EIE R VPS35 Fl EIF4G 1 YEAT XU ST 4 R R 4R i 2
gERLI T B A BRI R 51 % (H AR
VPS35 1 EIF4GT I 5 i e Bk 1 B Ay D e BE A
WEGEMEH . ST VPS35 M EIF4GI B E HENfE, EA1
Al RE A MBOEEA L HX AN A ES
B0 IR A%, ALFE B 5 A 8 o) 3 i AN N TR AR 32
FESD VPS35I OL T i EFR IR EIF4G ] 25 5 75
PER, K TC 578 1Y VPS35 FE D, Al DL fox Fh 2
L %EF VPS35 S retromer & A AR AZ O 4H A, Ross
SN EIF4G1 8 T] BES2 KA retromer & A A B/
VPS35 RN REE R o N T SRR — B, HiAh ret-
romer 21 {4 411 VPS26 1Y &k = [F] 38 58 EIF4G1 1 &
P XFEEMERIARFEAGEMWET, SREW
EIF4G 1Bl VPS35 A it T BUE 1 il i P & AR 4R
(Hsp104 GFP), LA K3 oy i (9 W (ER) , AR Afr & 2 1
S (UPR), X SEZE LB | retromer &2 A4 1] DL 32
FE R K BIFAG1 17 % s 45 5 | S i 2 1 R R AT 2 A
SRR, MAh, B [ER > PR 1 VPS10 (REJETY
P2 TOAF 16 TR 2B 3R 15 5 IS AR 1) 1 ik 7
EIF4GI 5% S5 -VPS35 2k R ERTVER , X
Al eI vPS35 i it VPS10 842 EIF4G1 FtE . 1EHN
N2 VPS10 ZK % Y, 51 (145 sortilin, SORL1, Fll sorcs1/
2/3) AR 2R TR B A O, IR BB ST 45 AT DLk

B R R AR LA — i A, 25 T A SRR
FLRATT
VPS35 H [N oA [N 2 () 2 A7 EAR R ) 231

KB E A A SRR E g th A Rt — 2D

Gt IRAREIZIE NGS5 UIREA AL SR AR A

RSP CEE HA R E B A B S AR AR (L

6 B 2
F T A B A AR AL A2 2% , i PR AL 24, Al

REAZ 31 BE D - & DR 0B PRl - 3R 055 22 J 0 2R DR R B 520,

JIr LA AT i A AN EOE AN R A

W T DR R A AR () B8 O [ o e B <6 R

T R R 5 R L Sl S 0 LR AT 5 492 T T B

TARAR FA R B IR ST 258 K5 IEAT R

21 AL Bl U ) SR Ty 12— VPS35 3

PRI G AZ FE X I AR AT T — DT e md . VPS35 5k

RASGEME T — AT 0T, A B0

PERYT 3 5 retromer &2 G A BT M, 7EB BB

Bl ih 4k A e I — A R iR . KRB

HMIPEMA G AR 20 2277 A AN ROV, T E R YT 7

M T X— i, B AT DU i B RN AR S

PE— B HI S R A Ao — R B g

N R A= 37 oA ) s 28 R G B, H TR JC A

W o VPS35 BN 5 1) K B I PR | 382 £ Rl A0

FARRUE T FRATTRE 6 R ) BRAR , TERIESE S S IRTT

ERARAE TR JF A AT BEARREAR DL 5T S A

ZIBA TR . VPS35 HE DR g BN R A, LA

FIENBRENLIERAT fF e — P E T

2 % X ok

[1] de Lau LM, Breteler MM. Epidemiology of Parkinson's disease [J].
Lancet Neurol, 2006, 5(6): 525-535.

[2] Rodriguez-Oroz MC, Jahanshahi M, Krack P, et al. Initial clinical
manifestations of Parkinson's disease: features and pathophysiologi-
cal mechanisms [J]. Lancet Neurol, 2009, 8(12): 1128-1139.

[3] Jankovic J, Poewe W. Therapies in Parkinson's disease [J]. Curr Opin
Neurol, 2012, 25(4): 433-47.

(4] REARHE, RN BRI AIIA G A ], T IEZ AR, 2016,
36(4): 1011-1015.

[5] EFHEMS, P, HRZE. IL-17 YR C IR R I B AR M 48 A
RS K ). MRS R 2, 2015, 26(13): 1894-1897.

[6] Deng H, Liang H, Jankovic J. F-box only protein 7 gene in parkinso-
nian-pyramidal disease [J]. JAMA Neurol, 2013, 70(1): 20-24.

[7] Trinh J, Farrer M. Advances in the genetics of Parkinson disease [J].
Nat Rev Neurol, 2013, 9(8): 445-454.

[8] Deng H, Gao K, Jankovic J. The VPS35 gene and Parkinson's disease
[J]. Mov Disord, 2013, 28(5): 569-575.

[91 Edgar AJ, Polak JM. Human homologues of yeast vacuolar protein
sorting 29 and 35 [J]. Biochem Biophys Res Commun, 2000, 277(3):
622-630.

[10] Zhang P, Yu L, Gao J, et al. Cloning and characterization of human

VPS35 and mouse Vps35 and mapping of VPS35 to human chromo-
some 16q13—-q21 [J]. Genomics, 2000, 70(2): 253-257.

- 3885 -



EEEF206E12AE27EE 23

Hainan Med ), Dec. 2016, Vol. 27, No. 23

[11] Arighi CN, Hartnell LM, Aguilar RC, et al. Role of the mammalian
retromer in sorting of the cation-independent mannose 6—phosphate
receptor [J]. J Cell Biol, 2004, 165(1): 123-133.

[12] Seaman MN. Cargo-selective endosomal sorting for retrieval to the
Golgi requires retromer [J]. J Cell Biol, 2004, 165(1): 111-122.

[13] Haft CR, de la Luz Sierra M, Bafford R, et al. Human orthologs of
yeast vacuolar protein sorting proteins Vps26, 29, and 35: assembly
into multimeric complexes [J]. Mol Biol Cell, 2000, 11(12):
4105-4116.

[14] Lieu ZZ, Gleeson PA. Endosome-to-Golgi transport pathways in
physiological processes [J]. Histol Histopathol, 2011, 26(3): 395-408.

[15] Wassmer T, Attar N, Bujny MV, et al. A loss-of-function screen re-
veals SNX5 and SNX6 as potential components of the mammalian
retromer [J]. J Cell Sci, 2007, 120(Pt 1): 45-54.

[16] Temkin P, Lauffer B, Jager S, et al. SNX27 mediates retromer tubule
entry and endosome-to-plasma membrane trafficking of signalling re-
ceptors [J]. Nat Cell Biol, 2011, 13(6): 715-721.

[17] Seaman MN. Identification of a novel conserved sorting motif re-
quired for retromer-mediated endosome-to-TGN retrieval [J]. J Cell
Sci, 2007, 120(Pt 14): 2378-2389.

[18] Norwood SJ, Shaw DJ, Cowieson NP, et al. Assembly and solution
structure of the core retromer protein complex [J]. Traffic, 2011, 12
(1): 56-71.

[19] Balderhaar HJ, Arlt H, Ostrowicz C, et al. The Rab GTPase Ypt7 is
linked to retromer-mediated receptor recycling and fusion at the
yeast late endosome [J]. J Cell Sci, 2010, 123(Pt 23): 4085-4094.

[20] Seaman MN, Harbour ME, Tattersall D, et al. Membrane recruitment
of the cargo-selective retromer subcomplex is catalysed by the small
GTPase Rab7 and inhibited by the Rab-GAP TBC1DS [J]. J Cell Sci,
2009, 122(Pt 14): 2371-8232.

[21] Pucadyil TJ, Schmid SL. Conserved functions of membrane active
GTPases in coated vesicle formation [J]. Science, 2009, 325(5945):
1217-1220.

[22] Vilarino-Guell C, Wider C, Ross OA, et al. VPS35 mutations in Par-
kinson disease [J]. Am J Hum Genet, 2011, 89(1): 162-167.

[23] Zimprich A, Benet-Pages A, Struhal W, et al. A mutation in VPS35,
encoding a subunit of the retromer complex, causes late-onset Parkin-
son disease [J]. Am J Hum Genet, 2011, 89(1): 168-175.

[24] Sharma M, loannidis JP, Aasly JO, et al. A multi-centre clinico-genet-
ic analysis of the VPS35 gene in Parkinson disease indicates reduced
penetrance for disease-associated variants [J]. ] Med Genet, 2012, 49
(11): 721-726.

[25] Sharma M, loannidis JP, Aasly JO, et al. A multi-centre clinico-genet-
ic analysis of the VPS35 gene in Parkinson disease indicates reduced
penetrance for disease-associated variants [J]. ] Med Genet, 2012, 49
(11): 721-726.

[26] Inestrosa NC, Arenas E. Emerging roles of Wnts in the adult nervous
system [J]. Nat Rev Neurosci, 2010, 11(2): 77-86.

[27] Dun Y, Li G, Yang Y, et al. Inhibition of the canonical Wnt pathway
by Dickkopf-1 contributes to the neurodegeneration in 6-OHDA-le-
sioned rats [J]. Neurosci Lett, 2012, 525(2): 83-88.

[28] L'Episcopo F, Tirolo C, Testa N, et al. Reactive astrocytes and Wnt/

beta-catenin signaling link nigrostriatal injury to repair in 1-meth-

- 3886 -

yl-4-phenyl-1,2,3,6-tetrahydropyridine model of Parkinson's dis-
ease [J]. Neurobiol Dis, 2011, 41(2): 508-527.

[29] Ohnuki T, Nakamura A, Okuyama S, et al. Gene expression profiling
in progressively MPTP-lesioned macaques reveals molecular path-
ways associated with sporadic Parkinson's disease [J]. Brain Res,
2010, 1346: 26-42.

[30] L'episcopo F, Serapide MF, Tirolo C, et al. A Wntl regulated Friz-
zled—1/beta-Catenin signaling pathway as a candidate regulatory cir-
cuit controlling mesencephalic dopaminergic neuron-astrocyte cross-
talk: Therapeutical relevance for neuron survival and neuroprotection
[J]. Mol Neurodegener, 2011, 6: 49.

[31] Corti O, Lesage S, Brice A. What genetics tells us about the causes
and mechanisms of Parkinson's disease [J]. Physiol Rev, 2011, 91(4):
1161-1218.

[32] Dusek P, Jankovic J, Le W. Iron dysregulation in movement disorders
[J]. Neurobiol Dis, 2012, 46(1): 1-18.

[33] Li W], Jiang H, Song N, et al. Dose- and time-dependent alpha-synu-
clein aggregation induced by ferric iron in SK-N-SH cells [J]. Neuro-
sci Bull, 2010, 26(3): 205-210.

[34] Bhalla A, Vetanovetz CP, Morel E, et al. The location and trafficking
routes of the neuronal retromer and its role in amyloid precursor pro-
tein transport [J]. Neurobiol Dis, 2012, 47(1): 126-134.

[35] Wen L, Tang FL, Hong Y, et al. VPS35 haploinsufficiency increases
Alzheimer's disease neuropathology [J]. J Cell Biol, 2011, 195(5):
765-7179.

[36] Wang CL, Tang FL, Peng Y, et al. VPS35 regulates developing mouse
hippocampal neuronal morphogenesis by promoting retrograde traf-
ficking of BACEI [J]. Biol Open, 2012, 1(12): 1248-1257.

[37] Xiong Y, Coombes CE, Kilaru A, et al. GTPase activity plays a key
role in the pathobiology of LRRK2 [J]. PLoS Genet, 2010, 6(4):
€1000902.

[38] Piccoli G, Condliffe SB, Bauer M, et al. LRRK2 controls synaptic
vesicle storage and mobilization within the recycling pool [J]. J Neu-
rosci, 2011, 31(6): 2225-2237.

[39] Sakaguchi-Nakashima A, Meir JY, Jin Y, et al. LRK-1, a C. elegans
PARKS8-related kinase, regulates axonal-dendritic polarity of SV pro-
teins [J]. Curr Biol, 2007, 17(7): 592-598.

[40] Linhart R, Wong SA, Cao J, et al. Vacuolar protein sorting 35
(Vps35) rescues locomotor deficits and shortened lifespan in
Drosophila expressing a Parkinson's disease mutant of Leucine-Rich
Repeat Kinase 2 (LRRK2) [J]. Mol Neurodegener, 2014, 9: 23.

[41] MacLeod DA, Rhinn H, Kuwahara T, et al. RAB7LI1 interacts with
LRRK2 to modify intraneuronal protein sorting and Parkinson's
disease risk [J]. Neuron, 2013, 77(3): 425-439.

[42] Bi F, Li F, Huang C, Zhou H. Pathogenic mutation in VPS35 impairs
its protection against MPP(+) cytotoxicity [J]. Int J Biol Sci, 2013, 9
(2): 149-155.

[43] Dhungel N, Eleuteri S, Li LB, et al. Parkinson's disease genes VPS35
and EIF4Gl interact genetically and converge on alpha-synuclein [J].
Neuron, 2015, 85(1): 76-87.

[44] Ross OA, Cook C, Petrucelli L. Linking the VPS35 and EIF4G1
pathways in Parkinson's disease [J]. Neuron, 2015, 85(1): 1-3.

(i H 191:2016-05-13)



